Pulmonary angiotensin-converting enzyme activity in the oxygen-toxic sheep.
Despite the potential utility of endothelial metabolic substrates for the early clinical detection of acute lung injury, the relationship between lung capillary injury and pulmonary endothelial metabolic function remains incompletely understood. Previous studies have shown that lung capillaries are damaged by oxygen toxicity in the sheep; however, metabolic functions of the pulmonary endothelium have not been examined in this otherwise well-characterized animal model of lung injury. Therefore, we studied the activity of pulmonary endothelial angiotensin-converting enzyme (ACE) in five unanesthetized adult sheep that breathed 100% O2 via tracheostomy for 3 days and in four other sheep that breathed compressed air. In contrast to the sheep that breathed air, the sheep that breathed O2 developed substantial arterial hypoxemia and hypercapnia, an increased alveolar-to-arterial O2 gradient and a slight respiratory acidosis. Morphological examination of lungs from sheep that breathed O2 revealed a multifocal distribution of injury, including interstitial edema, capillary endothelial damage, and alveolar epithelial damage. Indicator-dilution methods were used to assess first-pass pulmonary metabolism of the ACE substrate [3H]Benzoyl-Phe-Ala-Pro (BPAP) and the apparent kinetics (KM and Vmax) of ACE activity. Pulmonary metabolism of BPAP exhibited saturability, was reduced by an ACE inhibitor (enalaprit), and did not result from the activity of circulating plasma ACE. There was no difference between the 2 groups of sheep in the percent metabolism of either 0.1 mumol BPAP/kg or 1.0 mumol BPAP/kg or in the KM of BPAP metabolism. In both groups, the Vmax and Vmax/KM decreased as a result of reductions in cardiac output and volume distribution.(ABSTRACT TRUNCATED AT 250 WORDS)